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(54) SHIFT REDUNDANCY SCHEME CIRCUIT FOR 
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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a word line 
redundancy scheme, realizing a control circuit which 
does not require many fuses, without reducing the 
performance level of a memory circuit. 

SOLUTION: A word line row redundancy scheme circuit 
consists of row shift circuits and row decoder circuits. 
When row shift redundancy is not required, the row shift 
circuit supplies a first row shift control signal to a 
row shift control line, and when it is required, the 
circuits supplied a second row shift control signal to 
the row shift control line. The signal, supplied to the 
row shift control line, causes either of first and 
second electronic switches to actuate. When the first 
electronic switch and several electronic switches are 
actuated, the path of conductivity is formed between a 
first word line selecting line and a word line driver 
line. When the second electronic switch and several 
electronic switches are actuated, a path of conductivity 
is formed between a second word line selecting line and 
a word line driver line. 
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(54) **V®t6<DV-}tmt:ft-t&i,7 hKSx^-AHK 



(57) [gtfj] «»E*) 

4 >£vm£mn®<DmB8ifiM.i$.zti?>. 




( 2 ) 

1 

ftis? vmm7j>iz&\)m$ffii'-7 Y®m^m^.miz 

vmrn^^r >^m=.(Dn->y \>®mmm"< io 

£<DM£m#}£mfmiztgmi>. mmm-off *>y hm 
•war y uxsiRm^x-r >yf^-®7- v-mma? 

-i >k©fB£*?ajfc«5ii$tc:i&^U miB3^-©ff^7 

m&m 2 ] m$m i £§3»©y- YtmK&z*- 
iufB^-cD-7- Ymm?4 >wm-<Dv- y&7 y i/ 

— P tc*fj5S U iiuf3SS— ©?- KHy F 

tflfilBSg^©?- YU7 Yv^mm-^^^^mt. 
m$tm 3 1 m&m i fcf3«©T7- Ymrnrnz*- 

AElB&fc^T, 

^e>fcx 15137' K v^tit^Jtm^ 30 

{cg^u-c^ssiao©?* HP^M^«^-f 

S £ i: ^^fc-TS "7- HWf JTS^-AHIS. 
[tt&gU] gf^ltrf3«OT7-Hi^ff?C^*- 

Byf3fT^>7 mss&#, ^«sfr7* k v^mfctzmnm 

[if 5 ] i jcib®©^- M*fx5E«**- 

AEIK&fc:;fct^ 

s#^i:-rsy- Ym.ftK&**-i»m&. 

Iffi&m 6 ] if 5m 5 tcf3«©7- FHfrJtft;**- 

ttzh*¥ffl.£-rz>y-Ym.fiK&z*-i*®&. 

[»#Sm lt*S6fci3«J0T7-Fi^ff5t«^*- 

ZZ.£&tm£i-Z 1 7-Y® : ft7Z&X*~&®m. 
t»*«8] W**l{c|3«©r7-KiSff?C«^^- 50 
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A|3g§fc:;}3V^ 

-AE1KS. 

[it mm 9 ] if mm i ct3«©y- yumtk&x*- 
*¥m.£-tzv- Y®fj ju^x^-Aiggs. 

1 0 ] if sftJl 1 ldI3«©'7- YUfi K90\* 
— AE18&£:fcVvt\ 

hus3^— ©m^ -f^f^ h ^ > s?^ * &ffiZ 5 £ i: 

tif*«l l] ifsfcWl icizmcoy-YUffTl&z.* 
— ABESfc*^-^ 

[if 12] 7- K^fT^SX^-AElSSt-feo 

hz^-r^n^y Y®m*m%., 

mffiffisy Yum?* >{c * !)HuI3fT^7 MHliStmS, 

a<J^;^bTv^s^f7 ^ 3-^[a8s*^i^^ mmn->y K 

JV&m&i-Z&Slcmffizti, mizm-cofryy YUM 

m^u^jv&&Tm$&m-<Dfri/y vumm^^ovifi 

M^U^l/tKJS-rs^-© b 7 >S>x# b5I3 

^i:^-©r7-FsisjR^^ yhcam^mmj^mnvi 

Hui3fT^>7 hS!lffl^^>fc:a^fl?jn^u-?:ir>5^z:© 

vzttm^oy- YmMm?4>t<Dffli£nmitzm. 
miz&mvx^zzt*>mLt*zy-Yms7K&y.* 

-A HIS. 

[ffi&m 1 3 ] if mi 1 2 1 f3©© V - FISfT TtS^ 
^-Al5lB§K*5V^^ 

Hul3m-©'7— H^JR^-f ^— ©y — KIST K 

i/^k»*u m&m-<Dy-Yi®mtR7'(>#, m~ 

V>7-YU7YUXlZttl&U wi$a%-<Dy-Ym.7Y 
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3 

mu(DT h i^xsir b7> z z. 

[m&s 1 5 ] it &m i 2 kib^©?- K^ff 

m^m 1 6 ] m&m 1 5 kib^©?- vmn tea* 

m&m 1 7 ] 1 6 K&mvv- K»frjE«* 
eg. 

- [if &m. 1 8 ] if &m 1 2 kwt 

A0B&. 

[if 1 9 ] m&m 1 2 {ci3»£Di7- mtf tea* 

FISfTfift;**— A®S&. 30 
[if *a 2 0 ] if #JH 1 2 fc|3f8©y- Ki&fTTESX 

[if #9! 2 1 ] if 1 2 KI3«©7- KttfrTm* 

BugBMS-©b7>^**^ MRiftmh ? 

d V- mfr 7tft**-AlI]BS. 

[if 2 2 ] if JfcJH 1 2 \z.mim>V- KIHfTTEA* 
^-A[5IESIC*5VNT, 40 

e&. 

[if#«2 3] **tflsl»M>fc«>fcx >>7fff5?g7 

(a) BU§3**U®S&©9-Fit&rtfc^**VtVN5, * 

(b) IWB^Ifiy*y •■fejNDtteHfcKJSbT* 8513^ 

ml**u • mich***?— Mi 
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(c) *HEfT^7 hW^*©»£fcafr3v»-Cx SiifB* 

b**u • -tsA'tatrtna?— raKMc-j-sMffHR 

(d) WKT7— 1»«lK:*«-aiKHa»7-K««««^ft» 

b -r**? 1 * yttpt,** z tzmnt-t sum* 

[^W©i¥«B^lteW] 
[0 0 0 1] 

[sP£©jK-rs*r##»] *»rai±> ^^ume&ffl©® 

[0 0 0 2] 

v^7*P-fe*fc:.fc!J7 i -*£i3tau iSfcHbti^ro 

fc J: & <Dtt*©1^*^tBfc*-*. ftjfc 

©;<^UIIlB&©i§-&£fcJ\ ^^e>; • 

@eg©«-&ttt, ^-^ • m&friM*j\'*> 

[0 0 0 3] fe2»^©^>f 7*©^^E l>[5]S&fcJu 

a • T^-fex • ^'j@e& ( r R amj ) fc*Kna. 

•cisu f3m®mtc»tatr^fc*)T-§s. RAM® 
e&(i> -oo^-frc^tis,, ^-©^'Tt' 

©RAMJi, ^^7^>f s» *RAM[h1I& ( TSRAMj ) 

■Yt^f^RAMElSS ( TDRAMj ) fcl^«*x5. D 
RAM®£&©;fe&:!Hf#c«u dOESS^x fBtt^m^te 



2 
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5 

[0 0 0 4] 

iftwvm&is&vii-rzmmi ^m^x%ix\mmx 
^itF/ifctty^u -tw* 5 , — o*&tt*ncu: 

©*Pfe£ifo-£^£>*§i&#;i?5o c©<fc -5 « 

[0 0 0 5] — o©-te;i/©*|3fe##8tbT, ^'J • T 
W 3. £*x -o©^;u-X© 10 

*RS*;i/*MSS£WgbT^3*§^fc&3. IffiS©-^ 
K:fcR6* s £e£bfc*§-&CfcJ\ crnfeo-fe-H'Oo+.ov^ 
-?fs>G>-k)l><D*rtm\£, C.ixf>©^R5-fe;i/* s ttfi© , 7— V 
(ff) TKW*£#WbTV^tiiei-fcfciU >7-Fi& 

cr&fc-fc, ff) *H6fcbT*H£t5«-fenSo «»©-fe 

(JU) 7h*l/*£&WbTV>3*ll?riC»> E»l"?-f 
> (-Tfcfr*., *Pii:bT4#®^5{*e>ns. C©«t 

^^^©•fe^o^HStt^fcv mttmw&tthtizm 

"£r#fca. 20 
[ 0 0 0 6 ] ^ < ©*§£•, * U HIKtt^RS-fe^S^o 

;i/*^aibfe«^B:, ?fi©tM7v^ftcgjft 

fti:^o ^©TtR^-A&ffiBu -oScfcfci^n 
W±©^fl!t©ff (ff^JI) , 43«ttr/*fctt-^>*fctt 

*ti&>±<D?ffi<Dm (JUTts) 3ft£©^<i 

©ff43<fctr/*fcfct?»Jfci\ *R&©fc3ffi:;fctt?U©v «7 30 
- K*§1 (ff) 7 b* V*£fct£by b • 5-f > (5>J) 7 K 

tsfs-ra b a.— xa xn ^ &-®mttmffl®m* 

Plb4>©7?&3o 

[00 07] «*ft«©7- Ki&itTtilX^-Afciu feS 
«©ffi&CH3ffflT-<&ofc#, d©.i;5£;**-.M;iu 
*n £ fcHJt bT'J>& < i: «Ho4>S£&HB&ft*.T 
V^S. *—(DBUttt. f^&ffi©?- mTCfi^-A 40 
£^ff?-33?jaPlH]!8£fgffl-r£>i:, ^^'JlalSS©^* 5 

f^fc t> t^«§©^?&ffifflf z**v®m&, a®, & 

RS-b;i'S±^^T-V%^V%^^E';illESi:Jt^bTffl*fe<3 - 
t?i|g*s®v^ *7-M* (ff) MiR-^v©^ 

3--X*fettitSn©^JffllElE§{CffilHl^n S fe»T-& 3 . 

[0008] ^-©ggsti, vtm&Mw- m^** 
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Sy-KfaofrTKl^fc^n— KU enfeoffs K 
Cta-XftiBlktS. M*b<(i, ffTHU^&S 

[0009] «e-©F t g@fcSJt-r-s«e*fis^©'7-i'«i 
&#»©ba— xtf&gfcfc&kv^ias^fcs. 

*©»m*«tV*©J^*S-r*^ j e»J 
tr# b i-XCMJi-r *flMR* tttt«*»©5*— * 
Sf3^tb^e^tnH«^6,36;v^„ ¥#by K^{i©KtS«f« 

bv^{c*fbTit«B«)#&©bj.-X^ST-fe!3> It 
;*fgfett-nfc£&e>&v^ 

[ooio] *^©»®^iw$si©-o©Be<jtt, 

cfcT-fca,, ^^©^a^siMsaB^©*)^— o©gw 

tc, ffbv\ asiA^nfcy-b*^s^^-A*ti#t^- 
5Ci:T*fe5. *^©$fji)&syS^SI©^fet:*a- 
^©§A<jt*, ^siSfcti^^^y •-b;^H©T7— K 

[0011] *:^?§©« : ii«:SUI6^«©±S343«tir^© 

b*»u aTcpaefeii^fe^cAnsefc^-cgs 

*©^K>T, cnfe©#ga<j43«tut^:ge«j^^b35: 

sctstsjtifev^. *«w©±a^*b-cv^© 

5. tt^c©g«J*5<tV-r^T©Bfl«J(i, ^-rbt.*^BB 
[0 0 12] 

[SM^^-rSfcfe©^©] *H6B^tt, ff ->7 h@K 

7 b5tS#&g&VN*§i§fk:fcJu ff^>7 hil^B:, ff >? 
^7 MlSStt, ff is7 YUm^* >tc^-©ff >>7 h^U 
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Ms-©*?*-* &-©?- msar?-* >icm 
-f a • ?Y\s7>®mmm*'}>i£< #© 

if^^'^S^tfei^, 'J>& <£:*>-#©«? 

'J>&< i: 4» -#©«?:* y^fcS&WfcgSKbT 
V<>5o MS— ©S^W y^fcitf'O*^ 

yiiV-YUY^J • 7^ >i:©lffl£3MM4©»8S# 
JfcJjRSftS. Ml-©*?;*^ y^*5 J;VJ>& < i:4>-# 20 
©a^-f y 7 t 7Wl&b£i§i^fcttx SI-© 1 ?- Ki&a 
>iiU— FIF5-f • >i:©IHfc:#«£© 

[0013] *^WJi*&> ^^'J|5iisffi©r7-KiSSjT: 
fi^^r— Afe««-rsfc»©^fcsi-rs. ±13*^ 

y-KJ^SJRv-f >h©Klc#«ttjil^^fiEt-Sc:i: 30 
[0 0 14] 

W©09^fcbT©^S©B^SWTt:SiB^-r5*s, Slfct© 
SBSK:tt«&©#^#ottT<&5o laitt, **'J|5JE& 
©-g&fcbT> Sfctt^^UElBSCWabTrt^^nT 
V>5, 3:#£#i8§^l OT-^fSiJfflliaiiST-ifeS. fH» 
EIB&lOBu *^U|5Jig©*lffi©fcS^y^i:fcfci: 
-b^^aiUbTx 7— K«I©T1'U'^IS«*^7 b?-£> 40 

£fcK«fc-?Tx *^u[g&/g©— jt©'7-^•^g:^^;:ft;*=¥■ 
-2i£sllfT-ri>. 

[0015] mmmm 1 o * * u sbs©^- pa 

SlRHESl lfcWa^S[5J!iS^J5&SI5***»e>fc5<> #*7- 
K8§tfIiR[5JE& 1 ltts MS-©?- h'i^S^I18Slc*rf 

Eifcjjvr, ff^7Ma«si 243^^^=1-^15] 

g&l 3©eS2f*>e>5S:5. &fT^>7 M5JES1 2fcJu 

5 4«t?»NANDy-M 4Stt»ri:tf»*U^ 50 
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YHimXim& 1 lffl©A*7-f>15li, $fSfc 
liu 1 5t«t»3DSB2l$ttS^©TK^^* 

[0 0 16] — AN D f— Y 1 6 *n & 
ff^>7 M5JS&1 2Krtjg5£ftTV">£;:.i:##:feb^. A 
N D T — t- 1 6©— ^(DXtlit, $f®{C(± v NANDy 
-M 4©m*lc«^,fi<j{c^bTV>.SCii:tf« : *b 
V\ ANDy-M60i©AM, («*J©*fcttg 
&©) S^>7- K^SJRI5JSS©S-&^VAT, 

mm*z>7-h-mm$i®&i le&s^Mitti 2 

tiltSANDy-b 1 6©Ui*t, «&fl9Cga8b 

T^3£i:*W*b^„ H(C5^-«fc?fc N 

SiRHJg&l 1 ©©-&£(*, ^OANDy — h 1 6©Sg~ 

©A*rtt, vmK&, mmm&. mn. vcctsti 

£i:#«F£bU. ^©A*»&, NAND^-M4®IU 

At-iiFVc cc-fn-e^ibti^it £©«*$ 

V- HiSaSiREBS 1 l©fT^7MsJS&l 2{crtig5$nT 
V^SANDy — h 1 6©tll^J-h{C#ffi"f"SfB^l4>. NA 
ND^-M 4©tB^±C#«-TS«^{c rjiiffij u 

[0 0 17] HltfxtiiC, «>7- K*iaiRl5]8& 1 

1 3^#-rSfr->7 M5J^1 2t«^^cg!ilb■CV^ 
So S-^-H^S^HgSl lCff^rJ-yipjmi 3tt^ 
jmiCtt, NMOSr^H^fc bTE^-TS 

^ l 8 £#irc: i:^* bv^. YmMtimsZ l l 

©y-h^) tt> m&iza. isyY%m?4 >i 7tr 
«tt), and^-h ecffi^ta^flgt^bTv^ 
•r-c-tsiwbfc.fc-jc, ra^tc, mm-%v-YM 

W&mi& \ HCHa-rSAND^-M 6^©A*ICS 
^.e<JHSi^bTV^5i^:5t) s »ibV^o KI&KRE] 
Kl ltt^^t, Afigfcti, 0{3>7>^^^2O > 2 
2T-^-*\ -^ifeSmiOSiJ©!^ h 7 >f 
^^^tfCfc*sjg: $b v^ ifc(DU:©ifP£-CN BcDb7 
>^^2 0, 2 2 0:, NMOSr;W^i:t«. V— 
YUT Y VP, • If «sr h • V'f ^ 2 4« N 

2 0©Mffli«€i{3«^ 1 WtJg^b-rv%sc:i:i(S 
*F*bv^. y— Mtrpi/X • K>?h > 

2 6tt, SfStltt, b?>^^2 2 ©©Jffll«egH«^ 

[0 0 18] Ell{ctt, -^©^gg^b^^^^ 1 8 
fc*0»Jfcttl*U fb^©«MA J bv>^X^2 2tifi5lJ 

ns^bTVNS h7>^^ 2 o^^ntv^So iat 
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KPMO SvVW ^fcbTTjvT 2 8^tf 

Ci:#$?3;b^o h7>^^28tt, $fi@£fci\ ^© 

3Tn h^>S^*2 8B\ Vc 
* bO„ m^y-K3 2tt % b^>^^2 8*<tlFl 

*3 6*abTtiB*y-K3 2 fcg^bTV^ 10 
£bV^ -Y>A-*3 6fc^ v-Ymm=74>z*±. 
©«E£-£© i e5.®fc«Ei'^;i'££6-M-Sfc«>fc:s SEE 

[0 0 19] ft*7-.MKHRBBl 1 fflOfr^-^EI 

**3 8©$ijffll«g{±, *tfSfcfcfc, -fwt-*4 0£5i 
bt\ AND-9* — h 1 6©tb^43«k^>7 hUm^-O 

l 7fcm^i$fc^bTi'>3;ri:a j $?*bVNo ^©tib© 

v>^^^ 2 0 £©ftg©gh^g&£»^i$£&i6SbT^.5 
£i:##*bv.o *©ffe©m@©-5-fc©f&;&B\ 

*?j££t£> g?g-r5y-F^as?i5i8Si ltraa-rsm 

- V 3 2 HaMWfC^ bTV>3 £ bV^„ 
[0 0 2 0] ftf^^ MUHBl-Ott* NKDTl* 
X^U[gi&©&Pi§©fcS;*^ y^ifctt 
•fe;i/^atllbTi>7 bS-B-S. snSIVettx 

m^&mm-?ztzibK-7i'3-*-i?zn?> 0 01 ©$w 

BB1 0CS-&KH:, ^y-FSgiHRv-f >3 4Bu « 30 
[0 0 2 1] #«<07-mfcB«rt-*/*U*?*Ml 

y h-rs&gtfs^©-^ ff^>7 nas&i 2#i*jf£bT 

■ViSA^r^^ > 1 5©-5*>©4>&< i:*— ^>fciU Vss 
Xts^J > 1 5*3«t^C0X*5^ > 1 5t«BM$tv5 40 
IT) K:£$i&££*i5£fc£«JSrrS£t* I ^.5>e5 

-r> £©«^7-m:n:*:**-Aia!isi ott. 

i-Xb*»#g£b£v^fcfc3l8?-r3 3i:#Tts;e 
[0 0 2 2] #^©>7-K«affl©A^7>f >1 5©-St> 
±83sfef^TT-^ ^©T7-m£*hr£AND-y-M 50 
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6©A2jH*S.tfj£garebTV\£>, ^©y-mttt-r 
5NAND^-h 1 4©tiJ^;tt, ffi2fflSJfclBSV^«£EW"< 
;H:S«Stl5, ^bfefcoTx ANDy-M6ffl© 
ffe©A±>*K tt*tt9fc*V*«ffiB^fc«38-*-*4:fiagL 

3 2" 7 h$J3P-7>f >17ii, V c e«ffiCK«3EVvffl*f 

toK^mmmnitmtrzo ^©^*, gsg-rsy- 

mffl©> «7- K*l5I^lHl6& 1 1 ©fr*> y M3K 1 2 fc 
fl«?nt^§AND^-h 1 6©-o©A*{±, *B*f 
WtciSv^EEi/^i/tcMSo h v 1 8 

^i&^HSgtCii: >) (f^b*, , 
**3 8#g|fiqFt£fc:ft3 (1"«:t»^, #7JC£S) . 
[0 0 2 3] Cl©#gE©TT-fc^ £-9- YW£.MirZ>V 
-YmTYV* • tTs/ h • ^-f>2 4, 2 6#, *B*f& 
K^VMlEfa^StfiiiU V7>^2 0> 2 2£* 

•c. v-vmss*.^* >3 4&, *©y-m*»6iis* 
fet, ^©v-m*ss?t-5gBtjT-ffiffl$nx 

UZ. 4$5g©7- Ki^t*ft-5 V- F87 
KP^ • try h • >2 4, 2 6I±, ^tBbKrf^ifc 
tt#a^iW^©fc«)lc: N ^©"7-H^Sl^bfcv^^- 

5£3d„ $e.t:> ±ta©^tt, 01K:^bTV^^:v^ffe 
[0 0 2 4] ffteo^-KMtCHat-i^^yjR^fc* 

C©«tdfttt«l©TT-(^ ^©ss^^^tf^a^ 
— YmizmM-fZ-t^XeiXti^-i > 1 5{^ Vcot 

#> -o*feH:-enJW±©^Rg©feS^?*^-tfC:fc* 
^•T. ^ClT-*)*fc N CCA*^^ > 1 5*«tVflb©A 

[0 0 2 5] ir©«td«:«i5ET-e^ ^RSCfeSy-K 
mffi®ff^7>@ei 2 i^rtJiSbTV^SNAND'i'*— h 

i4©m*(i. 4iJ*W{ciavN«m(t^*^b, -e©s 
£Ei^^;nc^-rSo &i/y hfflmyJ >i7ii, »® 

tU4> *©>7-mffl©®JR[H]E&tcH^3ANDy- 
h 1 eCA^tS^Wfc^bTOSClt^SbV^© 
T% mti<D&i'y YUmyJ > 1 7 t»ffi»Wtfiv^«JEE 
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[0 0 2 6] ffl#tt£<£V^E<i^fc«ft;*ftfe> ^© 

mm??>->7 htm** > i i **-rs±K*y— m 

©ig-g-fcB:, ^©BSg-TS }^ 1 8 tt;fr:7£& 
t)> ^©Rjgt-S h7>^3 8l±;*->fc& 
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